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Abstract
The use of electric vehicles has been seen by many nations as an effective measure to reduce toxic emissions in urban areas and 
reduce nation-wide carbon footprint. Uptake of electric vehicles in different markets is different. There are many factors which 
can influence deployment of electric vehicles. Government policies are the key to deployment of electric vehicles. Particularly, 
electric vehicles require specific charge infrastructure to support their operation. China has considered deployment of electric 
vehicles as a key instrument to solve air pollution issues in urban areas. The Chinese national government and local authorities 
apply a number of policies and deploy various infrastructures to enable operation of electric vehicles. However, there is 
a different attitude toward to electric vehicles from the Brazilian public authorities. Lack of support of government policies and 
infrastructure has resulted in slow deployment in Brazil. This paper studies some best practices of deployment of infrastructure 
for electric vehicles and analyses the social and economic context of such policies, their impacts on the market penetration of
electric vehicles as well as their short and long term benefits. This paper also summarises lessons learnt from such cases.
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1. Introduction
In recent years, electric vehicles have moved from concept cars to be driven on the roads, particularly in cities. 
Electric passenger cars used to be small, light and were manufactured by non-mainstream vehicle manufacturers.
Today all major vehicle manufacturers have several commercial models of electric cars or buses. Electric cars also 
have experienced the evolution from slow speed, low performance cars to high performance luxury cars. Such 
achievements have been facilitated by efforts from government, vehicle manufacturers, researchers and the general 
public. Although it has been a joint effort, government plays the vital role in promotion of electric vehicles since 
many nations consider use of electric vehicles as an effective measure to reduce toxic emissions in urban areas and 
reduce national wide carbon footprint. 
Electric vehicles require specific infrastructure to support their operations, either charging points or battery 
changing stations. The market for electric vehicles would only be taken up when corresponding infrastructure is 
available. Building such infrastructure involves many different players such as city planner, energy companies, 
transport infrastructure operators and requires cooperation among different players. Therefore, building such 
infrastructure needs strong support from government and appropriate policies to facilitate such cooperation among 
different players. 
There is much research into government policies to promote electric vehicles, ranging from purchase subsidies, 
parking priorities and building charging facilities. Benefits of different policies have been studied and disseminated. 
However, such research is often carried out in developed countries where a mature vehicle market has been 
established. By comparison, very little research has been done to understand impacts of different policies in 
emerging market countries. This paper carries out case studies in China and Brazil in order to develop 
a comprehensive understanding of relationship between government policies and market developments by
comparing deployments of electric vehicles in the two major emerging markets.
2. Electric vehicles and infrastructure
This paper looks into both passenger cars and buses. Passenger cars can be privately owned cars, cars for car-
sharing scheme and taxis. Most passenger cars need charging points and there are very few trials of battery swap 
systems. For example, Tesla initiated a battery swap pilot programmeme by setting up a battery swap station in 
California. The station became operational in January 2015 [Tesla Motors Team, 2014]. The aim was to swap out 
batteries in about 90 seconds to accommodate owners of Model S, a full-sized plug-in electric five-door, luxury car, 
produced by Tesla Motors, to driving between Los Angeles and San Francisco. According to Tesla, the trial has 
proved that the swap station is not popular among Tesla’s customers as they still prefer to use Tesla’s supercharge 
stations. Currently, charging stations remain as the main energy supplier for electric passenger cars. A typical 
charging station for passenger cars is shown in Figure 1-A which shows a charging station provided by the Chinese 
National Grid. The photo is taken at Michelin Challenge Bibendum 2014 in Chengdu, China.
However, buses have more options to be charged. Charging stations for buses can be at bus depots. Fully 
charging a bus may take up to 8 hours. Often such charging is done overnight while power demand is low. Charging 
electric buses during night has been considered as a part of managing power demand in a city. A Smart Grid can use 
electric buses as an electricity storage facility which is a site benefit of application of electric buses.
A fast charging facility can be integrated at bus stops to enable buses to be charged while in operation. 
A charging facility at a bus stop often uses fast overhead electric bus conductive charging systems (as shown below 
in Figure 1-B which is taken at a bus stop in Gothenburg, Sweden). The first such fast charging facility was in 
operation in Shanghai in 2010 during the Shanghai Expo time where 30 second to 1 minute charging time at a bus 
stop could enable the bus to run for approximately 5 km. 
Battery swap for buses is also widely used since it is rather easy to establish a swap station at a bus depot. Figure 
1-C is the battery swap station at a bus depot in Nanjing, China. A battery swap station rarely operates alone. It is 
often combined with charging stations as well. For example, in the bus depot in Nanjing, the facility consists of two 
charging points and one battery swap station. While charging a bus takes about 4 – 6 hours which is often carried 
during the night, battery swap takes only 8 – 10 minutes which can be done during the day. At the bus depot in 
Nanjing, up to 72 batteries can be swapped per day.  
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Fig. 1. Typical infrastructure for charging electric vehicles.
3. Electric vehicles and infrastructure in Brazil
Brazil’s attitude towards the electric vehicle is different from Europe. It has no specific policy to promote the 
deployment of electric vehicles. Taking the most popular model of electric cars in France, Renault Zoé, as an 
example, the purchase price of the car in Brazil is 4 times as the purchase price in France due to high import tax and 
no government subsidy. The Brazilian government will reduce import tax for hybrid and electric cars from 2017.
According to the National Association of Vehicle Manufacturers in Brazil (ANFAVEA, 2015), until August 
2014, 558 electric vehicles were licensed in Brazil. The number is growing from less than 100 in 2012. However, the 
growth is not comparable with countries in Europe and China where at the same period there has been rapid growth 
in the number of electric vehicles. Therefore, the electric vehicle market in Brazil is far behind the markets in most 
developed countries and China.
In Brazil, the main obstacle to the commercialisation of electric cars is the purchasing price [Chiaretti, 2015]. 
Although the cost of fuel is only around 10% of similar combustion vehicle, due to the high purchase price, the 
operating cost will only balance if the car would be driven above 3000 km per month. Electric vehicles in Brazil are 
rarely purchased as a private car. Unlike many European countries where public finance is available to invest into 
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public charging infrastructure, the Brazilian government has no plan to implement financial support for public 
charging points. Therefore, establishing charging points will depend on investment by the private sectors. 
There were some small scale programmes which are imed at demonstration of usage of electric buses in Brazilian 
cities. The C40 Cities Climate Leadership Group designed a programme involving 16 buses undergoing 30 hours of 
testing under real-world driving conditions, for emissions and energy consumption, running along bus routes defined 
by each participating city’s local authority and transport operators. Bus tested included different types of hybrid 
(diesel/electric) and full electric vehicles. The results of emission and energy consumption have been compared with 
regular diesel buses. Following detailed planning, the ISSRC (International Sustainable System Research Center) 
group took on the testing in Bogota, Sao Paulo, Rio de Janeiro and Santiago. The results of testing and economic 
analysis have contributed to building a database that has been shared among cities and is helping to speed up 
decisions related to the incorporation of efficient, low emissions bus technologies [C40, 2015].
CPFL Energia, one of the largest private groups in the Brazilian electric sector, has inaugurated the first two 
public electric vehicle charging stations in Campinas, Sao Paulo State. In early June 2015, CPFL Energia announced 
a partnership with the Grail Graal Network Service Station Group, a motorway station company, to create the first 
electric corridor charging station on the motorway route between Campinas and São Paulo city. The agreement 
includes the installation of two electric vehicle charging stations in Anhanguera and Bandeirantes highways. In total, 
the Electric Mobility Programme will install 30 electric vehicle charging stations in the Group’s concession area. 
The new electric vehicle charging stations will allow free charging of any electric vehicles driven in the region while 
all users must register to the programme first. Free charging will remain till the National Electric Energy Agency 
(ANEEL) regulates the charges for electric mobility. With public charging stations, the company will be able to
assess the impact of electric vehicles on the local distribution network and also to learn how to develop and operate 
its own network charging. All the charging stations are fast charging stations, which can charge 80% of the full 
capacity of the battery of an electric vehicle in about half an hour. The equipment is compatible with electric cars 
manufactured with plug type 2 (Mennekes), which includes major vehicle manufacturers such as Renault, BMW and 
BYD. Each charging point has a total estimated cost of US$ 30,000 with a sole charging pole which can charge one 
vehicle each time. 
However, despite of such implementation of public charging stations, electric cars for private usages have seen no 
sign of market uptake. Although there are some schemes for the promotion of electric buses in Brazilian cities, most 
schemes were sponsored by environmental campaign groups or vehicle manufacturers (such as BYD). There is very 
little effort from the Brazilian government to promote deployment of electric vehicles due to the domestic political 
situation (e.g. oil companies may have a strong lobbying force). Since Brazil is officially in recession, the 
government has to cut public spending. Therefore, it is expected that there is not much funding available for 
deployment of electric vehicles. Moreover, the government has shown no sign to have any policies to support 
deployment of charging infrastructure. Therefore, the future of electric vehicles in Brazil remains uncertain and wide 
market update is not expected. 
4. Electric vehicles and infrastructure in China
Due to recent high pollution level, i.e. the haze, in many Chinese cities, implementation of electric vehicles has 
obtained wide supports from both government and the general public. Electric vehicles have been seen as the ‘holy 
Grail’ to solve the air pollution issues in Chinese cities. Different types of electric vehicles are in use in China from 
electric bicycles, tricycles for urban delivery, private cars and electric buses. There are many policies and financial
supports available to enable deployment of electric vehicles, at national and local levels. 
A number of demo cities for electric buses have deployed fleets comprising 85% hybrid buses and 15% battery 
electric buses by the end of 2012. Shanghai uses both super-capacitor charging and has also deployed fully electric 
buses with battery swapping stations as an example in this report.
The world’s first fleet of fully electric vehicles was in operation in Shanghai in 2010 during the World EXPO 
2010. Since then, there has been a rapid increase in number of electric vehicles in Shanghai and many major Chinese 
cities. Now there are two types of electrified buses in operation in Shanghai. Super-capacitors have been introduced 
to increase the range and there are some lines in operation with fast-charging stations using super-capacitor buses.
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Fig. 2. Super capacitor bus at a fast charging station at the world EXPO 2010.
In 2010, 120 fully electric buses where delivered for the 2010 Shanghai EXPO. During the EXPO, these buses 
were used to transport visitors to/from and within the EXPO park area. Each bus contains batteries for full electrical 
operation. An automated battery swapping station was constructed at the EXPO in Pudong, Shanghai.
Fig. 3. Fully automatic battery swapping station at the Shanghai Expo site in Pudong.
A remote battery information system was deployed to monitor the charging status and notify the drivers when 
batteries need to be replaced. When notified the bus needs to transfer to the battery swapping station. The battery 
swapping takes less than 10 minutes. After the world EXPO 2010 the buses are remained in operation in central 
Shanghai, both in Puxi and in Pudong. 
In China, there are considerable plans and needs for introducing new energy vehicles (NEV) to reduce emissions 
and energy consumption. Aggressive national targets have been set: 0.5 million NEVs by 2015, 5 million by 2020 
and 2 million production capacity by 2020. NEV demonstrations are to be performed mainly in big/mega cities, 
especially in the key regions of Beijing-Tianjin-Hebei, Yangtze River Delta (Shanghai) and in the Pearl River Delta. 
More than 30% of the incremental or replacement bus, governmental fleet, logistics vehicle and sanitation vehicle 
should be NEVs in these demo cities. Subsidies from central governments include aid for consumers buying BEV, 
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PHEV and FCV. In additional, there are many policies to support operations of electric buses. For example, in 2015, 
the Chinese Ministry of Transport updated its financial subsidies policies to public transport, from subsidies to 
patrol to subsidies to energy consumption, in order to ensure new energy buses can receive such subsidies.
According to the Chinese government’s policy of deployment of NEV, between 2011 and 2015, 4000 public 
charging stations have been built. From 2016 to 2020, 10,000 public charging stations will be built to complete a 
charging network to enable an electric vehicle to drive along major motorway networks. In Shanghai alone, 6000 
public charging stations have been established. China also published the national standard of public charging station. 
In 2015, China’s National Grid entered the market of charging stations and started to deploy a public charging 
station at every 38 km along a total the 1500 km motorway section between Beijing and Hunan Province. Each 
charging station has 4 charging poles and can provide charging services to 8 vehicles at the same time. A charge of 
80% of the battery capacity can be achieved every 20 minutes, equivalent to a journey of 150 – 200 km.
Note that all public charging stations in China are not financially sustainable and reply on government subsidies 
heavily. China however plans to make public charging stations as part of the National smart grid scheme and to use 
the public charging stations to store electricity in order to support the charging network. Policies such as low cost for 
charging during off-peak hour have been seen as a key enabler.
5. Conclusion 
This paper has provided a comprehensive review of the current situation of deployment of electric vehicles in 
Brazil and China, two major emerging market countries. Although deployment of electric vehicles has been seen in 
Europe as a key measure to reduce urban pollution and make transport more sustainable, different attitude can be 
observed in Brazil. While there are many large scale demonstrations and infrastructure projects to promote usage of 
electric vehicles, either as public transport, car sharing schemes or for private use, market of electric vehicles has 
taken up in both private and public sectors. Charging infrastructure is gradually being made available to all types of 
users.
However, there are very little efforts from the Brazilian government to support deployment of electric vehicles. 
There were few demonstration programmes in Brazil which aimed at testing economic and environmental benefits 
of using electric buses in urban areas, thus to raise awareness among policy makers and the general public. 
However, most of such programmes did not result in shift of policy and attitude toward electric vehicles in Brazil. 
One key barrier is lack of infrastructure to support the deployment of electric vehicles. It is not surprising that there 
are very few charging facilities for electric buses and even fewer public charging stations available for the general 
public. Due to lack of infrastructure and policies to promote electric vehicles, markets of electric vehicles in Brazil 
are very limited. It is not expected that the situation will change in the short period of time, taking into account that 
Brazil is officially in recession.
In China, however, it is a different situation. China set up an aggressive target to deploy electric buses and 
electric vehicles for private use as well in order to address the increasing air pollution in urban areas. All major 
cities are replacing their old bus fleet with electric buses and charging stations as well as battery swap stations were 
established at bus depots to facilitate such changes. Financial support on purchasing and operating electric vehicles 
is widely available at both national and local level. Moreover, China started an ambitious scheme to deploy public 
charging in cities and along its motorway network. The first motorway corridor with a charging station every 38 km 
was completed in 2015. The government policies and infrastructure for electric vehicles have played a key role to 
promote applications of electric vehicles. The market for electric vehicles is expected to grow further in China in 
both public transport and private markets.
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